In industrial applications, most of fluids have non-Newtonian fluid characteristics. It is of great significance to the economic development and energy consumption reduction to study the heat transfer of non-Newtonian power law fluid. In this paper, the heat transfer of non-Newtonian power law fluid in pipes with different cross sections are studied. The mathematical model and physical model of the non-Newtonian fluid are briefly introduced first, and the physical model is divided by the structured mesh. Then the numerical simulation of the laminar heat transfer of non-Newtonian fluid in different cross sections is carried out. On the basis of discussing the distribution of temperature field, many parameters which have influenced on the temperature field and the heat transfer is analyzed in this paper, such as tube shape, the power-law index (n) the Peclet number (Pe) and so on. The results show that the heat transfer characteristics of non-Newtonian fluid are related to the parameters we mentioned. © 2017 The Authors. Published by Elsevier Ltd. Peer-review under responsibility of the scientific committee of the 10th International Symposium on Heating, Ventilation and Air Conditioning. 
Introduction
In recent years, the application of non-Newtonian fluid materials has been gradually extended because of its special rheological properties [1] . Therefore, the study of the flow and heat transfer of non-Newtonian power law fluid is of great importance to the development of economy and the reduction of energy consumption. In addition, the study of non-Newtonian power law fluid has very important practical significance in various fields [2] .
A large number of studies have shown that the research of Newton fluid has been relatively mature. But due to the complicated composition of the non-Newtonian fluid, a lot of problems still need to be discussed and studied. In order to investigate the complex flow and heat transfer characteristics of non-Newtonian fluid, many scholars have studied the power-law fluid by taking the viscosity and shear rate of non-Newtonian fluid as the breakthrough point In this paper, CFD method is applied to the theoretical analysis and numerical simulation of non-Newtonian power law fluid. It provides a theoretical reference for the heat transfer characteristics of non-Newtonian power law fluid. Meanwhile, the research and analysis on the heat transfer of non-Newtonian fluid in different cross sections not only has the engineering background, but also has a good application prospect.
Mathematical model
The governing equations [7] which describes fluid flow and heat transfer in pipes are as follows:
Taking into account the relation among the kinematic viscosity coefficient, thermal diffusivity, velocity gradient and temperature gradient of non-Newtonian power law fluid, and ignoring the energy dissipation in the low-speed flow range in this paper, the governing equation of the non-Newtonian powerlaw fluid in steady laminar flow is presented as follows: 
where U is the single-phase velocity vector, ϕ is the single-phase conservation term, ϕ Γ is the diffusion
